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Description 

The present invention relates to a meth d of manufacturing gas-permeable material for packaging a 
deoxidization agent, a freshness-preserving agent, and other agents and to gas permeable packaging 
s materials. 

Gas permeable materials have been used for packaging various agents, such as a drying agent, an 
insecticide, a deoxidization agent, a freshness-preserving agent, and the like. When these agents are used 
for preserving foods, the materials must be not only gas permeable, but also water-resistant, damage- 
resistant and hygienically safe. 

to a composite material consisting of a sheet of paper laminated with a perforated polyethylene film has 
been used for packaging a deoxidization agent. The gas permeability of the material is controlled by the 
ratio of the area occupied by the pores of the film to the entire surface area of the film (hereinafter called 
"pore ratio"). This material is, however, not resistant to water. Hence, when the bags made of the 
composite material and containing a deoxidization agent are used to preserve food of a high moisture 

15 content, they are damped whereby the agent oozes out through the pores. In the worst case, the bags may 
be broken, and the agent may come into contact with the food. 

The composite material is not preferred from a hygienical point of view. 

The gas permeability of the polyethylene-paper material cannot always be well controlled. During the 
thermal bonding of the polyethylene film and the sheet of paper, the pores are deformed, whereby the 
20 material fails to have the desired gas permeability. In the bags made of such material and containing a 
deoxidization agent, it is difficult to control the oxygen absorption rate. 

Japanese Patent Disclosures Sho 53-51096 and SHo 53-50065 disclose a packaging material consisting 
of two perforated plastic films laminated together, the first reference disclosing optionally a sheet of paper 
interposed between these films. These materials are more water-resistant than a sheet of paper. Their gas 
25 permeability is, however, impaired since an adhesive such as polyethylene is used to adhere the plastic 
films together, or to adhere the paper sheet to the plastic films. Hence, with these materials it is practically 
impossible to control the gas permeability by changing the pore ratio. 

Another similar composite material for packaging a deoxidization agent is known. This is a laminate 
made by adhering a plastic film to a layer of adhesive such as polyethylene, perforating the resultant 
30 laminate and heat-sealing laminate to a perforated heat-sealable film with a sheet of paper interposed 
between the laminate and heat-sealable film. This composite material has a drawback. It cannot have a 
desired gas permeability since the pores of the laminate and heat-sealable film are deformed during the 
heat sealing, inevitably changing the gas permeability, or the chips made in perforating the laminate stick 
in the pores, adversely reducing the gas permeability. 
35 Japanese Patent Disclosure Sho 56-124440 discloses a packaging material made by preparing two 
perforated laminates each consisting of a plastic film and a sheet of paper, and by adhering the paper 
sheets of the laminates are bonded with, an adhesive. It is also extremely difficult with the packaging 
material to control the gas permeability, since a layer of the adhesive such as ethylene-vinyl acetate 
copolymer is interposed between the paper sheets. 
40 Japanese Patent Disclosure Sho 56-124441 also discloses a packaging material comprised of two 
laminates. One of the laminates consists of a plastic sheet and a sheet of paper, and is perforated. The other 
laminate consists of a plastic film havinag a gas permeability of 3000 ml/m 2 24 h atm. or more, and a sheet 
. of paper. The paper sides of these two laminates are faced and sealed to each other with an adhesive layer 
interposed therebetween to integrally form a packaging material. With this packaging material it is also 
45 hard to control the gas permeability because of the layer of an adhesive such as ethylene-vinyl acetate 
copolymer. 

In summary, with the conventional packaging materials it is extremely difficult to control the gas 
permeability accurately. 

It is an object of the present invention to provide methods of manufacturing a packaging material 
so which is greatly water-resistant and whose gas permeability can easily be controlled, and a packaging 
material having improved properties. 

According to the invention, there is provided a method of manufacturing a gas permeable packaging 
material, said method comprising the steps of: 

forming a laminate by heating an outer plastic film and a gas permeable inner sheet, with a first heat- 
55 sealable layer interposed between the film and sheet; 

forming a number of pores in the laminate, extending from the outer film to at least the inner sheet; 

and 

placing, on the inner sheet of the laminate, a second heat-sealable film having a number of pores and a 
pore ratio (= ratio of the area occupied by the p res of the film to the entire surface area of the film) greater 
6o than that of the outer plastic film, and heating the second heat-sealable film, thereby adhering the second 
heat-sealable film to the inner sheet of the laminate. 

According to the invention, ther is provided another method of manufacturing a gas permeable 
packaging material, said method comprising the steps of; 

forming a laminate by heating an outer plastic film and a gas permeable inner sheet, with a first heat- 
55 sealable layer interposed between the film and sheet; 
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forming a number f pores in the laminate, extending from the outer film to at I est the inner she t; 

placing, n the inner sheet of the laminate, a sec nd heat-sealable film and heating the same, thereby , . 
adh ring the second heat-sealable film to the inner sheet of the laminat ; and 

forming a number of pores from th second heat-sealable film, extending through at least the second 
5 heat-sealable film but not through the outer film, the pore ratio (= ratio of the area occupied by the pores of 
the film to the entire surface area of the film) of the second heat-sealable film being greater than that of the 
outer film. 

This invention can be more fully understood from the following detailed description when taken in 
conjunction with the accompanying drawings, in which: 
J0 Rg. 1 is a cross-sectional view of the gas permeable packaging material manufactured by a method 
according to the present invention; and 

' Fig. 2 is a cross-sectional view of part of a bag made of the packaging material shown in Fig. 1. 

A strong plastic film is preferable for the outer film of the packaging material according to this 
invention, since it is not broken during the manufacture of bags and during the use of the bags. The film is 
'5 made of polyethylene terephthalate, polyamide, polypropylen, polycarbonate or cellophane. Of these 
materials, polyethylene terephthalate or polyamide are preferable since they are strong and easy to handle 
in manufacturing the packaging material. It is desired that the outer film has a thickness of 50 urn or less, 
more preferably 10 to 20 Mm. When the thickness is greater than 50 um, the outer film will become difficult 
to handle. 

20 There are no limitations to the gas permeability of the outer film, but it is generally desired that the 
oxygen permeability of the film be not more than 1000 ml/m 2 24 h atm., preferably not more than 500 ml/m 2 
24 h atm. 

When it is necesassary to perform a printing on the outer film, it should be printed on the side away 
from the side which will contact food. This measure taken, the food will not be contaminated with the 

25 printing ink. This side of the outer film can be solid-pained after characters have been printed. In this case, 
the contents of the bag made of the packaging material, if oozing out of the inner film, cannot be seen from 
outside, whereby the outer appearance of the bag is not impaired. 

The first heat-sealable film of the packaging material of the invention is used to adhere the outer film to 
the gas permeable inner sheet. It is a plastic film of polyethylene, ethylene-vinyi acetate copolymer, 

30 ionomer resin, polybutadiene or vinyl chloride. Alternatively, it can be made of heat sealable coating agent 
such as ordinary hot-melt agent, hot-melt emulsion, ionomer latex, ionomer emulsion, polyethylene 
emulsion or ethlene-vinyl acetate copolymer emulsion. When the first heat-seable film is a plastic one, its 
thickness is preferably 10 to 70 um, more preferably 15 to 40 um. When the first heat-sealable film is a heat 
sealable coat agent, it is desired that the heat sealable coating agent is coated in an amount of 0,5 to 30 

35 g/m 2 , more preferably 5 to 20 g/m 2 . 

The first heat-sealable film is adhered to or coated on the outer film which is not gas permeable. When 
a strong adhesion between the outer film and the gas permeable Inner sheet is required, two heat-sealable 
fijms can be used. 

Paper or nonwoven fabric is used for the gas permeable inner sheet of the packaging. The paper may 
40 be Japanese paper, rayon-mixed Japanese paper or ordinary paper. The basis weight of the paper used 
ranges from 15 g/m 2 to 100 g/m 2 . The nonwoven fabric can be a wet-processed one, a dry-processed one or 
a spun-bonded one. It can be made of polyamide, polyethylene terephthalate, rayon, or the like. The paper 
or nonwoven fabric can be coated with a water-repellant or an oil-repellant. 

' The second heat-seable film, which Is gas permeable, of the packaging material of the invention is 
45 made of polyethylene, polyethylene-vinyl acetate copolymer, ionomer, polybutadiene or vinyl chloride. 
The method according to the invention will now be described with reference to the drawings attached 
hereto. First, as shown in Fig. 1, outer film 1, first heat-seable film 2, and gas permeable inner sheet 3 are 
laid one upon another, and are then heated, thereby adhering film 1 to inner sheet 3 and providing laminate 
A. Laminate A can be prepared in other ways. For example, film 2 can be formed by applying molten 
so material into the gap between film 1 and sheet 3, in the which case the resultant laminate is passed through 
cold rollers after the material has solidified. Alternatively, film 2 can be adhered to outer film 1, then inner 
sheet 3 is laid on film 2, and finally the three members are heated and bonded together, thus forming 
laminate A. 

The three-layer laminate A is perforated with a needle, either hot or cold, thus forming a number of 
55 pores 6 opening in outer film 1. The diameter of pores 6 and the number of pores 6 per unit area are 
selected in accordance with the desired gas permeability of the packaging material, which generally ranges 
at most 30% in pore ratio. To be more specific, the major axis of pores 6 may range from 0,02 to about 
3 mm, in order to prevent the enclosed material from oozing out or being wetted and in view of 
manufacturing efficiency. These pores must be deep enough to extend from the outer side of film 1 into the 
60 surface region of inner sheet 3. The pores can be through holes, in which case it is easy to perforate 
laminate A. 

Second heat-sealable film 4 is laid on gas permeable, inner sheet 3. The unfinished product consisting 
of laminate A and film 4 is heated, whereby film 4 is adhered to sheet 3. P res 5 ar formed in second heat- 
sealable film 4 and partially in inner sheet 3, either before or after the thermal adhesion. When film 4 is 
65 perforated after the thermal adhesion, pores 5 must not be so deep that they extend through inner sheet 3. 
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It is preferred that pores 5 are made in such positions that they do not communicate with pores 6 of 
laminate A, If pores 5 are elliptical, their major axis may range from 0,02 m.m to about 5 mm in order to 
prevent the enclosed material from oozing out or being wetted and in view of manufacturing efficiency. 
However, th size of pore 5 is not critical. Th y are formed in general in such numbers that film 4 has a pore 
ratio of 0.2 to 30%. The pore ratio of film 4 should be set such that even if the pores in film 4 are deformed 
by the thermal adhesion to laminate A, the pore ratio remaining in the film 4 should be larger than that of 
the outer film 1. For example, it is desirable that its pore ratio must be 50% or more greater than that of 
laminate A. Hence, the gas permeability of the packaging material according to the invention is determined 
by the pore ratio of film 1. 

Second heat-sealable film 4 without pores is adhered to inner sheet 3, thus forming a gas permeable, 
packaging material 7. Film 4 can be laminated with laminate A in various methods such as thermal 
lamination, extrusion lamination, dry lamination and wet lamination. 

Packaging material 7, thus manufactured, is folded, as shown in Fig. 2, with second heat-sealable film 4 
positioned inside. The three edges of the folded packaging material 7 are heat-sealed after deoxidization 
agent 8 has been placed between the halves of packaging material, whereby a bag containing deoxidization 
agent 8 is provided. 

The bag shown in Fig. 2 can be used to contain not only a deoxidization agent, but also drying agents, 
insecticides, alcohol-based freshness-preserving agents, or the like. The control of the gas permeability of 
such a packaging material 7 is important particularly when the material is used to manufacture bags 
containing deoxidization agents including sulfite, hydrogen sulfite, 2-thionite, hydroquinone, catecol, 
resorcinol, pyrogallol, gallic acid, ronalite, ascorbic acid, iso-ascorbic acid, and its salt, sorbose, glucose, 
lignin, dibytyl-hydroxytoluene, butyl-hydroxyanisole, ferrous salt, metal powder such as iron powder, a 
deoxidization agent producing carbon dioxide gas, and a deoxidization agent absorbing carbon dioxide 
gas. Among them, iron powder, ascorbic acid, iso-ascorbtc acid, and its salt are most preferable. Packaging 
material 7 of this invention, whose gas permeability can easily be controlled, is suitable as the material for 
such bags. 

In the method of the present invention, pores 6 formed in outer film 1, which controls the gas 
permeability of the packaging material, are neither deformed nor closed. Hence, the material can therefore 
have the desired pore ratio. Since the heat-sealable films used in this invention have pores, they do not 
impair the gas permeability of the packaging material. The gas permeability is determined only by the pore 
ratio of laminate A. It is, therefore, easy to control the gas permeability of the material. Furthermore, the 
material is very resistant to water. 

Examples 

The present invention will be described in more detail with reference to examples. 

Example 1 

Characters were printed on one side of polyethylene terephthalate film (i.e., outer film 1} having a 
thickness of 12 jim. Then, this side of film 1 was coated with white ink. Film 1 and polyethylene film (i.e., 
first heat-sealable film 2) were subjected to extrusion lamination, thereby forming a composite sheet. The 
composite sheet was laminated with a sheet of Japanese paper having a basis weight of 50 g/m 2 (i.e., inner 
sheet 3), thus providing laminate A. Pores having a diameter of 0.2 mm were formed in laminate A, at 
intervals of 5 mm in both the vertical direction and the horizontal direction. Sheet A thus perforated had a 
pore ratio of 0.12%. The perforated laminate A was adhered to a polyethylene film having a thickness of 
30 pm (i.e., second heat-sealable film 4). Pores having a diameter of 0.2 mm were formed in film 4, at 
intervals of 2.5 mm in the vertical direction and at intervals of 1.5 mm in the horizontal direction. These 
pores did not penetrate inner sheet 3. Perforated film 4 had a pore ratio of 0.83%. As a result, a packaging 
material was obtained. The material was cut into rectangular pieces having a width of 50 mm and a length 
of 100 mm. These pieces were placed on a table, with second heat-sealable film 4 turned upward. An iron- 
based deoxidization agent was put on each piece, in an amount of 1.5 g. The piece was folded double, and 
the three sides of the folded piece were sealed by a three-direction bar heater, thereby providing a bag 
containing the iron-based deoxidization agent. 

Controller 1 

A controller (hereinafter called "Controller 1") was prepared. A sheet of white paper having a basic 
weight of 50 g/m 2 was laminated with a polyethylene film, thereby providing a packaging material. The 
polyethylene film had pores having a diameter of 0.2 mm and formed at intervals of 2.5 mm in the vertical 
direction and at intervals of 1.5 mm in the horizontal direction. This packaging material was cut into 
rectangular pieces having a width of 50 mm and a length of 100 mm. These pieces were placed on a table, 
with the polyethylene film turned upward. The same iron-based deoxidization agent is put on each piece, in 
an amount of 1 .5 g. Th piece was folded double, and the three sides of the folded piece were sealed by a 
three-direction bar heater, th reby pr viding a bag containing the deoxidization agent. 

The bag of Example 1 and that of Controller 1 were each put on a wet layer of cotton, the water content 
of which was 5 cmVg. Each bag and the wet cotton layer were put into a KOP/PE bag and sealed therein 
al ng with 500 cm 3 of air. The KOP/PE bags were stored at 35°C. Two days later, the oxygen concentrations 
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in the KOP/PE bags were analyzed, and the bags were tak n out of th KOP/PE bags and were xamined t 
s eth condition of the de xidizati n agent Th r suits wer as shown, in th following .table- 
Table 1 





Oxygen 

concentration 
after 2 days 


Condition after 14 days 
Exudation Wetting 


Example 1 


Not more than 
0 r l% 


None 


None 


Controller 1 


2,1% 


Rust trans- 
ferred to 
cotton 


All sur- 
face wet 



20 

Example 2 

Characters were printed on one side of a polyamide film (i.e., outer film 1) having a thickness of 15 \irr\. 
Then, this side of the polyamide film was coated with white ink. The polyamide film and a polyethylene film 
(i.e., first heat-sealable film 2) were laminated, thereby forming a composite sheet The composite sheet 

25 was laminated with a sheet of white, oil-resistant paper having a basis weight of 40 g/m 2 (i.e., inner sheet 3), 
thus forming laminate A. Laminate A was cut into smaller sheets. Pores having a diameter of 0.1 mm were 
formed in five of these smaller sheets, so that the five sheets had different pore ratios, i.e., 0.008%, 0.039%, 
0.079%, 0.118% and 0.157%, respectively. A polyethylene film having a thickness of 30 \im (i.e., second 
heat-sealable film 4) was laid on the paper sheet of each perforated smaller sheet Pores having a diameter 

30 of 0.2 mm were formed in film 4, at intervals of 2.5 mm in the vertical direction and at intervals of 1 .5 mm in 
the horizontal direction. These pores did not penetrate inner sheet 3. Perforated film 4 had a pore ratio of 
0.83%. As a result, five kinds of packaging materials were obtained. These materials were cut into 
rectangular pieces having a width of 50 mm and a length of 100 mm. These pieces were placed on a table, 
with second heat-sealable film 4 turned upward. An iron-based deoxidization agent was put on each piece, 

35 in an amount of 2.0 g. The piece was folded double, and the three sides of the folded piece were sealed by a 
three-direction bar heater, thereby providing a bag containing the iron-based deoxidization agent. 

The bags of Example 2 were each put into a KOP/PE bag and sealed therein along with 500 cm 3 of air. 
The KOP/PE bags were stored at 25°C. The oxygen concentration of each KOP/PE bag was measured after 
24 h, 36 h, 48 h, 60 h and 72 h. The relation between the pore ratios of the packaging materials, on the one 

40 hand, and the oxygen concentrations measured at different times, on the other hand, was as shown in the 
following table: 



Table 2 



45 


Number of micro- 
pores of outer 
material side 
(Number/100 cm) 


Pore 

ratio 

(%} 


Concentration of oxygen 


SO 


24 .h 


36 h 


48 .h 


60 h 


72 h 


100 


0,008 


12,4% 


9,4% 


7,1% 


4,9% 


3,2% 




500 


0,039 


9,7 


5,9 


2,6 


0,1 


0,0 


55 


1 000 


0,079 


5 , 5 


0,6 


0,0 








1 500 


0,118 


2,0 


0,0 








60 


2 000 


0,159 . 


0,0 











As Table 2 shows, it was confirmed that the speed of oxygen absorption of the bags was controlled by 
as the pore ratio of the outer laminate. 
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Example 3 

Characters wer printed on one side f a polyethylene terephthalate film (i.e., outer film 1) having a 
thickness of 12 pm. Then, this side of film 1 was coated with white ink. The polyethylene terephthalate film, 
a poly thylen film having a thickn ss of 20 pm (i.e., first heat-sealable film 2), and a nonwoven fabric sheet 
of polyethylene terephthalate having a basis weight of 35 g/m 2 (i.e., inner sheet 3) were subjected to 
thermal lamination, thus providing a laminate A. Pores having a diameter of 0.2 mm were formed in 
laminate A, at intervals of 5 mm in both the vertical direction and the horizontal direction. Laminate A thus 
perforated had a pore ratio of 0,12%. The perforated sheet A was laminated with a polyethylene vinyl 
acetate film having a thickness of 40 pm (i.e., second heat-sealable film 4). Pores having a diameter of 0.2 
mm were formed in film 4, at intervals of 2.0 mm in the vertical direction and the horizontal direction, thus 
imparting to film 4 a pore ratio of 0.78% (These pores did not penetrate inner sheet 3.) 

As a result, a packaging material was obtained. The material was cut into rectangular pieces having a 
width of 50 mm and a length of 100 mm. These pieces were placed on a table, with second heat-sealable 
film 4 turned upward. An iron-based deoxidization agent is put on each piece, in an amount of 1.5 g. The 
piece was folded double, and the three sides of the folded piece were seated by a three-direction bar heater, 
thereby providing a bag containing the iron-based deoxidization agent. Each bag was put into a KOP/PE 
bag and sealed therein along with 500 g sponge cake. The KOP/PE bags were left to stand at 25°C. Two days 
later, the oxygen concentrations in the KOP/PE bags were found to be 0%. One month later, the sponge 
cake in all bags of Example 2 were well preserved, not mildewed at all. Nor did the deoxidization agent ooze 
out, and the outer appearance of the bags was good. 

As a controller, 500 g of sponge cake was put into a KOP/PE bag, which was left to stand at 25°C One 
week later, the bag was opened. The sponge cake was found to have been mildewed. 



Example 4 

The same experiments as in Example 1 were repeated except that the diameter of the pores 6 were 
varied to 0.1 mm (pore ratio, 0.21 %), 0.3 mm (pore ratio, 1 .88%) and 0.4 mm (pore ratio, 3.34%). As a result, 
oxygen concentration after two days in each cases was less than 0,1 % and no exudation nor wetting was 
seen after 14 days of storing at 35°C, 

Claims 



1. A method of manufacturing a gas permeable packaging material, which comprises the steps of: 
forming a laminate (A) by heating an outer plastic film (1 ) and gas permeable inner sheet (3), with a first 

heat-sealable layer (2) interposed between the film (1) and sheet (3); 

forming a number of pores (6) in the laminate (A), extending from the outer film (1) to at least the inner 
sheet (3); and 

placing, on the inner sheet (3) of the laminate, a second heat-sealable film (4) having a number of pores 
(5) and a pore ratio [= ratio of the area occupied by the pores of the film to the entire surface area of the 
filml greater than that of the outer plastic (1) film, and heating the second heat-seaiable film (4), thereby 
adhering the second heat-sealable film (4) to the inner sheet of the laminate (A). 

2. A method of manufacturing a gas permeable packaging material, which comprises the steps of: 
forming a laminate (a) by heating an outer plastic film (1) and a gas permeable inner sheet (3), with a 

first heat-sealable layer (2) interposed between the film (1) and sheet (3); 

forming a number of pores (6) in the laminate (A) extending from the outer film (1) to at least the inner 
sheet (3); 

placing, on the inner sheet (3) of the laminate (A), a second heat-sealable film (4) and heating the same, 
thereby adhering the second heat-sealable film (4) to the inner sheet of the laminate (A); and 

forming a number of pores (5) from the second heat-sealable film (4), extending through at least the 
second heat-sealable film (4) but not through the outer film (1), the pore ratio [= ratio of the area occupied 
by the pores of the film to the entire surface area of the fiimj of the second heat-sealable film (4) being 
greater than that of the outer film (1). 

3. The method according to claim 1 or 2, characterized in that the thickness of the outer film (1 ) is not 
more than 50 pm. 

4. The method according to any of claims 1 to 3, characterized in that said heat-seaiable films (2, 4) are 
made of a thermoplastic material. 

5. The method according to any of claims 1 to 4, characterized in that said heat-sealable films (2, 4) are 
formed by coating a heat sea lable coating agent on the gas permeable inner sheet (3) in an amount of 0.5 to 
30 g/m 2 . 

6. The method according to any of claims 1 to 5, characterised in that said gas permeable inner sheet 
(3) is made of paper or nonwoven fabric. 

7. The meth d according to claim 6, characterized in that said paper or n nwoven fabric has a basis 
w ightof 15 1 100 g/m 2 . 

8. The method according to any of claims 1 to 7, characterized in that said laminate (A) is formed by 
adhering three layers by heat-pressing. 

9. The method according to any of claims 1 to 7, characterized in that said laminate (A) is formed by 
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pouring a molten heat sealable coating agent into the gap between said outer film (1) and said gas 
permeable inner she t (3) and then cooling the heat sealable coating agent . - — 

10. The method according to any of claims 2 to 9, characterized in that said second h at-seafable film 
(4) is laminated with said laminate (A) by heat-pressing. 

5 . 11. The method according to any of claims 1 to 10, characterized in that said second heat-sealable film 
(4) has a pore ratio of 0.2 to 30%. 

12. A gas permeable packaging material obtainable by a method according to any of claims 1 to 11. 

Patentanspruche 

;o 

1. Verfahren zur Herstellung eines gasdurchlassigen Verpackungsmaterials, das die folgende Schritte 
umfaBt: 

Herstellen eines Laminats (A) durch Erhitzen eines 3uBeren Kunststoff-Films (1) und einer 
gasdurchlassigen inneren Folie (3) wobei eine erste heiBsiegelbare Schicht (2) zwischen den Film (1) und 
75 die Folie (3) dazwischengelegt ist; 

Herstellen einer Anzah! von Poren (6) in dem Laminat (A), die sich von dem auBeren Film (1) zumindest 
bis zu der inneren Folie (3) erstrecken; und 

Anbringen, auf der inneren Folie (3) des Laminats, eines zweiten heiBsiegelbaren Films (4) mit einer 
Anzahl von Poren (5) und einem groBeren Porenverhaltnis Verhaitnis der von den Poren des Films 
20 eingenommenen Flache zur Gesamtflache der Oberflache des Films) als dem des auBeren Kunststoff-Films 
(1), und Erhitzen des zweiten heiBsiegelbaren Films (4), so daB dadurch der zweite heiBsiegelbare Film (4) 
an der inneren Folie des Laminats (A) haftet. 

2. Verfahren zur Herstellung eines gasdurchlassigen Verpackungsmaterials, das folgende Schritte 
umfaBt; 

25 Herstellen ernes Laminats (A) durch Erhitzen eines auBeren Kunststoff-Films (1) und einer 

gasdurchlassigen inneren Folie (3), wobei eine erste heiBsiegelbare Schicht (2) zwischen den Film (1) und 

die Folie (3) dazwischengelegt ist; 

Herstellen einer Anzahl von Poren (6) in dem Laminat (A), die sich von dem auBeren Film (1 ) zumindest 

bis zur inneren Folie (3) erstrecken; 
30 Anbringen, auf der inneren Folie (3) des Laminats (A), eines zweiten heiBsiegelbaren Films (4) und 

Erhitzen desselben, so daS dadurch der zweite heiBsiegelbare Film (4) an der inneren Folie des Laminats 

(A) haftet; und 

Herstellen einer Anzahl voti Poren (5) von dem zweiten heiBsiegelbaren Rim (4) aus, die sick zumindest 
durch den zweiten heiBsiegelbaren Film (4) hindurch, aber nicht durch den auBeren Film (1) erstrecken, 
35 wobei das Porenverhaltnis {= VerhSltnis der FISche, die von den Poren des Films eingenommen wird, zur 
Gesamtflache der Oberflache des Films) des zweiten heiBsiegelbaren Films (4) groBer ist als das des 
iuBeren Films (1). 

3. Verfahren nach Anspruch 1 oder 2, dadurch gekennzeichnet, daB die Dicke des SuBeren Films <1) 
nicht mehr als 50 iim betragt 

40 4. Verfahren nach einem der Anspruche 1 bis 3, dadurch gekennzeichnet, daB die heiBsiegelbaren 

Filme (2, 4) aus einem thermoplastichen Material bestehen. 

5. Verfahren nach einem der Anspruche 1 bis 4, dadurch gekennzeichnet daB die heiBsiegelbaren 

Rime (2, 4) hergestellt werden durch Auftragen eines heiBsiegelbaren Beschichtungsmittels auf der 

gasdurchlassigen inneren Folie (3) in einer Menge von 0,5 bis 30 g/m a . 
45 6. Verfahren nach einem der Anspruche 1 bis 5, dadurch gekennzeichnet, daB die gasdurchlSssige 

innere Folie (3) aus Papier oder nicht-gewebtem Vliesstoff besteht. 

7. Verfahren nach Anspruch 6, dadurch gekennzeichnet, daB das Papier oder der nicht-gewebte 
Vliesstoff ein Basisgewicht von 15 bis 100 g/m 2 hat 

8. Verfahren nach einem der Anspruche 1 bis 7, dadurch gekennzeichnet, daB das Laminat (A) 
so hergestellt wird durch eine Haftverbindung der drei Schichten durch HeiBpressen. 

9. Verfahren nach einem der Anspruche 1 bis 7, dadurch gekennzeichnet, daB das Laminat (A) 
hergestellt wird durch GieBen eines geschmolzenen, heiBsiegelbaren Beschichtungsmittels in den Spalt 
zwischen dem auBeren Rim (1) und die gasdurchiassige innere Folie (3) und anschlieBendes Kuhlen des 
heiBsiegelbaren Beschichtungsmittels. 

55 10. Verfahren nach einem der Anspruche 2 bis 9, dadurch gekennzeichnet, daB der zweite 
heiBsiegelbare Rim (4) durch HeiBpressen auf das Laminat (A) auflaminiert wird. 

11. Verfahren nach einem der Anspruche 1 bis 10, dadurch gekennzeichnet daB der zweite 
heiBsiegelbare Film (4) ein Porenverhaltnis von 0,2 bis 30% hat. 

12. GasdurchlSssrges Vrpackungsmaterial, erhaitlich durch ein Verfahren nach einem der Anspruche 
eo 1 bis 11. 

Revendications 

1. Un procedS de fabrication d'un matSriau d'emballage p rmSable aux gaz qui comprend les Stapes 
55 suivantes: 



7 



EP 0193 938 B1 



formation d'un stratifte (A) par chauffage d'un film plastique xterieur (1) et d'une feu i lie interieure 
permeable aux gaz (3), avec une premiere couche thermiquement scellabla{2tintercal£e entre-le film 41) et 
la feuille (3); 

formation d'un certain n mbr de pores (6) dans le stratifie (A), s'etendant du film exterieur (1) a au 
s moins la feuille interieure (3); et 

placement sur la feuille interieure (3) du stratifte, d'un second film thermiquement scellable (4) ayant 
un certain nombre de pores (5) et un rapport de pore [= rapport entre la surface occupee par les pores du 
film et la surface entiere du film] supeneur a celui du film plastique exteneur (1 ) et chauffage du second film 
thermiquement scellable (4), pour faire adherer le second film thermiquement scellable (4) a la feuille 
10 interieure du stratifie (A). 

2. Un proced6 de fabrication d'un materiau d'emballage permeable aux gaz qui comprend les Stapes 
suivantes: 

formation d'un stratifie (A) par chauffage d'un film plastique exteneur (1) et d'une feuille interieure 
permeable aux gaz (3), avec une premiere couche thermiquement scellable (2) intercalee entre le film (1 ) et 
75 la feuille (3); 

formation d'un certain nombre de pores (6) dans le stratifte (A) s'etendant du film exterieur (1) a au 
moins la feuille interieure (3); 

placement sur la feuille interieure (3) du stratifie (A) d'un second film thermiquement scellable (4) et 
chauffage de ('ensemble, pour faire adherer le second film thermiquement scellable (4) a la feuille 
20 interieure du stratifie (A); et 

formation d'un certain nombre de pores (5) dans le second film thermiquement scellable (4), 
s'etendant h travers au moins le second film thermiquement scellable (4) mais sans traverser le film 
exterieur (1), fe rapport de pore [= rapport entre la surface occup6e par les pores du film et la surface 
entiere du film] du second film thermiquement scellable (4) §tant superieur a celui du film exterieur (1). 
25 3. Une procede selon la revendication 1 ou 2, caracterise en ce que I'epaisseur du film exterieur (1) 
n'est pas supdrieur a 50 urn. 

4. Le procede selon I'une quelconque des revendications 1 a 3, caracteris6 en ce que lesdits films 
thermiquement scellabies (2, 4) sont en un materiau thermoplastique. 

5. Le proc6de selon Tune quelconque des revendications 1 a 4, caracterise en ce que lesdits films 
30 thermiquement scellabies (2, 4) sont formes par enduction d'un agent d'enduction thermiquement 

scellable sur la feuille interieure permeable aux gaz (3) en quantite de 0,5 a 30 g/m 2 . 

6. Le procede selon Tune quelconque des revendications 1 d 5, caracterise en ce que ladite feuille 
interieure permeable aux gaz (3) est en papier ou en tissue non tisse. 

7. Le process selon revendication 6, caracterise en ce que ledit papier ou ledit tissu non tisse a un poids 
$5 de base de 15 a 100 g/m 2 . 

8. Le procede selon I'une quelconque des revendications 1 a 7, caracterise en ce que ledit stratifie (A) 
est forme par liaison des trois couches par pressage a chaud. 

9..Le procede selon I'une quelconque des revendications 1 a 7, caracterise en ce que ledit stratifie {A) 
est forme par introduction d'un agent d'enduction thermiquement scellable a I'etat fondu dans I'espace 
40 compris entre fedit film exterieur (1) et ladite feuille interieure permeable aux gaz (3) suivie du 
refroidissement de I'agent d'enduction thermiquement scellable. 

10. Le procede selon I'une quelconque des revendications 2 a 9, caracterise en ce que ledit second film 
thermiquement scellable (4) est stratifie audit stratifie) (A) par pressage a chaud. 

11. Le procede selon I'une quelconque des revendications 1 a 10, caracterise en ce que ledit second 
45 film thermiquement scellable (4) a un rapport de pore de 0,2 a 30%. 

12. Un materiau d'emballage permeable aux gaz obtenu par un procede selon I'une quelconque des 
revendications 1 a 11. 
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